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(54) MULTIPROCESSOR IMAGE PROCESSOR 

(57)Abstract 

PURPOSE: To provide processing utilizing ability at a maximum by optimizing the load 
of processing partially charged by respective processors at the image processor using 
plural processors. 

CONSTITUTION: An image processing library 72 provided with the procedures of basic 
operations concerning image processing is equipped with a processing time calculating 
means 1 for each kind of processing. A virtual mechanical process 6 to perform image 
processing executes library calling in an estimation mode before real image processing 
and estimates processing time in advance concerning each processing unit. This value 
is stored in a counter 2. Real processing distribution to processors is performed by a 
processing distributing means 4 corresponding to this estimated value of processing 
time so as to equalize the load of respective processors. The load partially charged by 
respective processors is recorded in a processor managing table 3 as the cumulative 
value of this estimated value. The processing distributing means 4 manages load 
distribution to respective processors and processing result reception and as the entire 
processor, processing efficiently utilizing the ability of respective processors is 
provided. 
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4 B. 7* D Hz 9 Wffi^S 0 ( S 5 

0 3) . 7a-tev?mm?— ^3*#flS0T. Jlffi* 

/h©7*ai2 9 y-omnznm-rz (S504) . c©aa 

Bit J. -fe9 Jg8r L (S5 0 5) . ±X 

•fe » tff%sop e 2 o o tctesi^-tft-r -r&fr 20 

^ 7*a -te 9 -trgSlT- - ^ 3 © C ©^"a Hz » fffKi 
^?Z>7 4 -A> KtC*rfctt«19©tt**DlH/ ( S 5 0 
6 ) . *&3#fft*P E 2 0 0 & ( S 5 0 7 ) . 

[0048] «±©«JjtC. *HJtWi«£*SW©i|-C 

©l-C&S. C©ttf^X{C T2. 1 *^)te^©fi1f 
ft©*© J -CttMf 
[0049] 2 . Hffifettttfl; 

©tc*to. xmmmi*. ft^^»*»fc«tc. 30 

©MT$>-5o 
[0 05 0] 

2. 1 ^mmmconmifn^m m9. mio) 
mmmt&jz^m 1 ©■wek-^tbmw*. 
[0051] mwmaim&st 1 b, ei*«axtfi5? 
-f^y 7 2K:^$tt-5>#ig (^a^-^*) — 3(to 

*r k. £©eft©feami <t r 40 
to-s^Msr**. c©^F*«>-5toaB$M«. iEWttfB-c 

*4s&Rttttl>. *J«ll#M«i*K 1 ©BWtt. 

»**n&c£-c*s*>6. fflttffl*w>&fflrfti>. Etc 

[0 052] iE^^Mil©ti^©^M©Ba 9 £0 9 
©Zj£*T,0?rffilJ-Clft^^--5.„ EiBLk©iIilB#S£«Bresen 
ham©TJU^U O.E.Bresenham. "Algorithm for C 50 
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omputer Control of a Digital Plotter "IBM System! 
ournal> Vol.4. Kb.l, 1965) £ffll>5„ C©B# S 
ft£©&liB3lflIK. BtaW^OfiStcJtW-r*. 

0. lt»#«*.X*>J©EWC*tU *¥*fcttS«-C 
&£i«^, !BR«4^«B**«ClBWMb-C**. -tC 

t> Bttft£©*ffijifliD»> *##*¥©»£. 

©g$ xf*M lit (S901), $*8l©tS£Biia# 
©ft £ xI*M 2 i V ( S 9 0 2 ) . ££©Jf&Kttl3- 
©fi$xl*M3t (S9 02) L/fc. Cdf {Ml = 

1. 0, M2 = 9. 0. M3=l. 3}-C*S„ 
[00 5 3] &«CflMKD|g|E©iJte*BigiT 4. 09* 

«. §10 ( a ) T^L/fcia^ 10 0*s, ggf| 1 0 1 

«:>ptL.0^©{4aH»cf5a5nrt>-5)i-r-5). en* 
bio ( b ) ittnLtcmic. mmm 1 o 1 &c*tu-tftg 
**tt-i-ai©ffiai* i o 2 ©xtc9flrr*itfl?'fcfTte 

5. #S0fcWt?tt. ri. i. i mm±&oMfc\ tc 
ifi^fcao. {Btt. AM} ifo«it 

9Sfft*©A7y-ii4ieaifcy-^7 7-f^4 o 4 
tlt4i4. c©#3C-CB(£»m*. r77<>^i 
©»f|s©*MHiJ iC®5ll!tl/t^5 rtrfll©«e 
f j -ea^ns. 77 * >38ft©»fE©»*«. AIR. 
ffiM£-5*.SISft (H»*«*"r4«H®8«i-t©?l 

ffl&W&vte* 4 0 3 4H?t-T S ^'n -fe if ©*^«. 

•fe ^-y-ftiwt*[ellEfa©00 1 0 0 &Btr£JB 10 3©ffi 
[0054] W©I^ «/hfeT7 ^>SE«ccJ:or 

[0 05 5] 3 . vju^^n-b » -tfiB»teaSIS©«« 
3. 1 tt?Wt&9©IB23r& 

*HSfeWfc*3^T«. H«l6**»*#«*w-rHi© 

citc.toriBai-r-s,, cc-c7'D^vA#tg©iaai«: 
asorm&tf. d^© raff j «" w^" &zw •? 
u*s-v+" tm*ftz>w&ic\m?z>. tztc rttretc 

JW*^9j*-*j B. Htt. 7*n->-^ + ^©" 31 
©^py^AfB^^©g#^" B^*0©eSI5t?*5. 

c©«M©ia^mi§©Aaw«c fe©tt^-i?faas»i84 



(7) 

XL 

[0 05 6] fC'CttfilWB'S-yEaSHO^K 

[0 05 7] 3. 1 . 1 &yiJ*2iJI©iBi£©;£a (El 1 
1 . HI 2. 0 1 3 ) 

30««ffliaJ»*EJ6r4SdS«:ot>rBil!l!f*. «»© 10 
^p^a-i-h©^;-?-/ ^ • ■futfvA&ft 

*. CCrttJtffi®»?)!©fcft3|^||6«-Cffll»*ia»IB 
iBmfg©afe?iJIBa©^?:^* 7 # *iBffiicfflM©iBS£r 

B£#©*33SJW*^ ufc *>©-<?»& < . afeTWEits: 

(cobeqin - coencCfc) fc<fctf-€-©ja2©fll:#&SiJ£7j* 
L-/cfc©T*-5„ 

[0 05 81011 ©flBOEWcfE-sT. 0 1 2 ©«fc 20 
^D^AM45Eitt5„ CCTcobeqin^l 2 1 *> 
£coenct£ 1 2 2 $f#&?>JS??T©2**£&.5. 
®©^<4tt. //1B# 1 2 3 frt>'£<0//%m 1 2 3 
*/ctt//IB# 1 2 3 *>e>, otherwaizCS: 1 2 4 £-C-C£> 
•S. ^*SW©:a>;W5tt0 6©:/py5AgB#(C» 
U 01 3lcttm8.n7'atrz>A.&&&-?Z>. fflb0 
131*. 38*©««H©*:/y** Fa- ^-/X 
T-fe>^H//c?f^cJ;oriBML/ru-5> < , []rt©l 6 

fc«ts*s©i*MH§©4i-c**„ 

[0 0 5 9 ] 0 1 3©^*a^A'JX HCDtJj-c, fft^fg 30 
TRAP (0^ 13 1) &C-X>-Ci£BJjTr£., *^ife^|©a> 

®tR^P^-^l'©PfO c UJL.«— 1CV7 h^xTfH 

*oii**fi*iec-r«^ii-r*i. <Kfl«sra«c©i& 
(c^ay^A*^*:*****.*. c©#«Mc»&»ti 

fc^'Pi^Atf. TRAP^^r(D?|^^SU. 3l£t©fB(c 

4 ^7 y * ©JgJtSftfc&ftfcu^tH-ri^-c 
<5ietsw«c©7'a^-5Atcj;-5r. ^-r^y 40 

[0060] 132. 133. 1 3 4ti7-r^ HPJO* 
tHl/©H£l©$l-e£>.5„ CCTtt, 1 3 2*W <& 
fc«^P'>-^ + ) line0©l¥O*ffiLK:*flSL.. 133 
*^#fc#strokeOK. $tc 1 3 4*^tt#fm()«:S*j6 

-r*. 0 1 2©v-*=i- FttJic^ti-scme^t© 
pfo'tBo&tt. <E®ti«Eii^©BSR[od] (-y-^-^ 
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[0 06 1 ] 

3. 1. 2 ffl#i£##ffi*©iftipj (0 1 2 ) 

y©*fc£©a&*MB*ifi#i&tf'<**tt. M 

tW¥©— ««ca«r &c>„ b i 2 ©Kara? a y tc 

^Stt-S&fE©'* 1 *^. {lineO. strokeO. fill()) 

[0 06 2] 03^# line (xl, yl. x2, y 
2) 

±ibxi. yi, x2. V 2JcttffiK©stt*R\-r* 
i^acxi,vi)*^^cx2,v2)*-cii:^±K:iii^ 

[006 3] 

0#^&stnoke(IM,xl,yl,x2,y2 xN.yN) 

c©7 , P^-^rl* > T?BEffl»©lH»*3l»«ci#o. fl 

5i»©fia»tt2ffl-c-*t©a5«tfiurfpfBsn 

( 'J * h *©Cxi ,yi» . £tt©ffiffi©ffiKtt# 1 ©3 1 
Ifc (N) iLt-^iS. &&C V C©7*P~>-^ + (J, ^ 
f*T2lMffl©SE«5l»*J#-3. C©7"Pv— ^ + N 
<l©ffi«*6^c-5HDft:^ft^^*^i-ri (C© 

[0 0 6 4] o*»*fino 

>-n'$">*jJ:j>*. ^JS©^*Itc« v c©B#i-c©^^- 

[ 0 0 6 5 ] 3 . 2 tt$IB2©fliRt&ll (012. 0 
13. 06. 08) 

01 2CV-X3- K©tfC. #(C121*^122K 
w3ftS^JEaffl^#£©«JC^HK:«SR3fi. ^ 
fT3ft£fr£01 3£06£ffl(,>Ti&BJ-r-5„ — 

jnjfsasc (//£i 2 3^<s:) ». ««iSF0RK[2c]tc 

te*0EXiT[2d]K:»toS-ai©eaSK:BW?Sh4. 13 
5«. *1 2 3T'^$ S-ff©rt3S*»i?LfclS»©« 

«iSr-*^ 0 -rt?(cai-<fcji»). c©tttt«lB3£«^ 
S«^D-fe^4 0 3fcj:-,r|ltf3n^. <ssts«7-p 
0 3©^ffi«0 6-C^-T7lc^l'"yr*-5„ 
[0 06 6] «T(SSltS«7"PH2X4 o 3<o9m*m>x 

[006 7] s-r^n*sy^ ^sn* (S6 0 

1) „ C©#^-H*5FORK[2c]-C$>fltf. 7'PH2XCD^ 
tftrtttoft* (S501). 7'P-feXCDa^t*. ^tea 

tfiaai5i^<i5i— ©t^ii' h =3- 



C8) 

13 

-C&S. C©B#. F0RK[2c]^rHtTL//c^— tflEM5©ffliJ 

sp^^y^ 1 t-r*. 

[0 068] atSSn/cffliJCDa— tfEJfitt, IBS'* s> 7 
r Kgi6>n, 13©5fc© P E 2 0 0 *5^o/ c Bf jgt?. 
ffi#ffc3M24K:,J:o-t!at;*ftS„ ijgilBfc© P E 2 0 0 

mmvmti -caw*. io 

[0 0 6 9] *HJS^d©3W?-Y 54 0 21*. jl^FORK 

Wffi^O^4 0 3tt, ^OT"iay7Af 
i^^^K^J/aU mat 0 •=&- FUtf ©fc«>© 

rtSP? ^ ^£ rjtj ( s 6 o 2 ) . mao *- K 
cc-^-cti r i . 2 *xttffl©<&*j r^^a^fe. 

(S6 0 3) . jaSt0*-F©|tE!f3&«ST-r«i. Bffl 

9*- FHtf©fc&©rtg|J7 7^5: r&j tL. 

5A#>i>>£©ffi£;*£-;» ^^IXOttrr (S6 0 20 

4) . 

[0 0 7 0] chfcJ:oT»*©!HTtf»K:R»). A&ffl 
^*rtgP75^0©i*^0, #0©B$.. #©#ft& 

jaR©^*fgjer *. mmcomic. mm* 

FORK[2c]^-C^iKfcL/cB$. JttgTCifc itcz.— !fl2 
3^-C»F , 3SP7 5y=0-C*§. fi£oTFCRK[2c]>&»f L 

fca— tffea!©^*. ^Lr^©iimcA*. 

y T'lt, <%<D/fX 1 2 3 gfcteotherwiseS: 30 

1 2 4^1t4 t 

[007 1 ] '-XiC. 9&mfi-i&.<D&£jzttJ: -otcP E 2 0 

FOtt[2c]iBEQ[0c]lft^©||fT£<fc-3-C. 
©^4jciJ&-5/c^--1flBai5li. ^Otherwise*: 1 

2 4*>6coencCt 1 2 2 £-C©ffiB/cW£Htrr £. * 
HJi{?ll©rJW^-Y-74 0 2«coendS:i 2 2&C*H/TW\I 
T[2e]#^£#6£-r&. (Riati«7-a-fe^4 0 3» t WAI 
T[2e]#^#cfif4 £. «WTT«OT*tf 5 < S 6 0 5 ) „ 

ctttt. ffe©&p e 2 o o wtotm&mifi&mj* v?t 40 

[0072] 4«13©iftft£[I8 tc^L/c. {RiKtStS^a 

w&&&sir£ (s 8 0 3 ) . $tm&m-)tivtw&!em 

^0^4 0 3«<*BEG (S8 0 4) . Sffi^^Jl/fc 
SttfcOS 2 0 4#. C©^a-fe^*SSi8(j (S 8 0 

5) -rs^r. ffi©7-oH2^*siitf$n.So m&mk. 

T<t^o/c7'P-fe^1f##^Hl-r-5. (S8 06). * 50 
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tt#> 6 7'a -fe if SSf-- ^;u©ig^r-5> :/ci-fe if© 
3S1K7?«U «S»*fr&«JI*ft©fiB&tt$ 
I/. C©fS*7'a42 2,-9-S^e>«»L-C*J< (S8 0 
7) . M£*8^a-kX4 0 3#. #ffcC;fc£T©#i3 
i&fttCfcfU CW&ffi^Tft (S 8 0 8) . WA 

[00 7 3] f&fr. F0RK[2c]<*MC *Q9#&3 

ftfcm©«Mt*tti»-ra. «ffli»tt©is». 

134*5, a— «fB2» (*9t> ^ii!*©PE2 0 OfCi* 
*. Cti**W8l^fcPE2 0 0±©fiffl«*S^O-fe^ 
40 3«. !26©ft*l0K:8Sofc*!ia«rfT&5. flU 
rtSP^^ytt^ 1 -C*0. ifc^O^AA^V*© 
ffifit, F0RK[2c]^©B^©fi[giC$>S. rta57?y = 
1©<»:&. EVAL[2f]^«Nfc?T^*>^l/>. 

$M#7-cHz*4 o 3W:. ffe©#«^4ii«a«5AMir4. 
CftCCcfc^ifc^PE 2 0 0-CW:. iai3il35^{C 

[0 0 74] EXTT[2d]^©*&8i©aEn*H 8 tC^L 
fc. <RtfJS«7"a -tz X 4 0 3 fit. EXTrtfcQift^tfctiJ L 

«SMt^ ^T(Cg< ( S 8 0 1 ) . ^tCj^tMtyci 
4zX4 0 3B, C^. /<^8Bff*ai2 0 3£fi3l»T. 
^Xf^U3 5t^t/T. ^8IM*7C©PE2 0 OK 
'MM?* (S8 0 2) . 

[0 07 5] ®6<£E:r>xmi*tim -5. 

[0 0 7 6] a-1fiBaS©l*TB. fgttcfIifo4*HALT[10] 
KBRStl«. cn4tffllfcW«^afeX4 0 3 

b> — o©rt-HftBai5(courMa ; &i^^.-s < , u*>L/ 

»c<EB««.Y > * - 7- 'J # 7 (DW^ffiQ 7 1 1 (C. J3IJ 

©a— tfia^i^iLrx^+^^^nruntf. 

[0 0 7 7 3 3.3 ^^©maOtbf^ (07) 

©W©ttHJ>ErffiK:-3i>rtt. ««c r2. i ^JSFil© 

1 *iwm-r««W#^AL[2fl©ttffc*H 7 (e J: o r 

[2f]*^nb«fflL/c*5. c©^gm*ffitt©flm»s 

©❖^BijSK-rSi-COWSrSiWr&fc©^**. 
[0 07 8] EVALSttS (S 6 0 3 ) fit. #ifc3ftfcP E 

2 0 0±-Ctt. rtg|J7 5^= 1 -e3bZ>tc#>m : rZWJi 
(.». cn«^©i#. <^i««^"P-feX4 0 3tt. 
t>^>Z2*V)MtV (S70 1 ) . Sk<«««^« 
7s?m (S7 0 2)„ t©jg*£!Mlft^* s . TRAP[2 
aGT**i#. 8»a©«Bl^Hllit3£*Sl4*fT-r* 

(S70 3). zowmz^z, ^mt}^y^2vctsm 
?ns (S7 0 4) „ -e©flfe©<fo<&fij:. a^asn 

S. L^L/<S. J S^«7 - a-feX4 0 3«. Exrr[2d]^4 
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tfHULtcm-is. J^^ifc^lMfcPKHHU gttc F0RK[2 

200 icjess-r 4 ( s 7 0 5 ) . com. saaewtcfc 

■?raWfic^n-fe9-y-3WW?StiijK**s**. c©M 

[0 07 9] 4 . ffe©HiS0!j (015) 
WC/E14«r«:5?»3SiWrS. xf** $ 4 0 1 ia>;^ 

H««!®jB[«©±'riitTsns!a>»ttj!it». 401. 4 

?#e>n-53.-1f7 - ai/7A4 0 4?:. vW^ot^t 
■f W^OA^i Lt^iTfegl,>„ Com. 

«^a-fex4 0 3**iW4!iJ«3W*-*. s/c zmm 
M»5e*a 1 i^aawwea* -f ^5 y 1 2*»i*wr 

[ 0 0 8 0 ] 0 1 5 ( a ) «. *«W©g!l©SBt«i L 

r w 5 Epj*ijsig©if (&0r* 5. ^-yt*3>i;a 

-f 15 1 &jlfl8B 1 5 4T?g^L,fcS^K5£©:7 

u>^fcfcc^T > v;u^7 - n-fe v'fwmmgkm.x 5 3 

2tCtftfjT5. C©1f J&£H«C0 1 5 (b) ^ffl^TIS 

bjjt*. 

[0 0 8 1 ] 3>tA-£ 1 5 1 CD^ffl^K. TV' 1 )* 
-i/a>155*«fflU F*»y>F©EMW»ft*tT 
C©l*. 7^yer-'>a>155»OS159© 
fflST S 7" U > * F 7 -Y * 1 5 7 £i£§»i b . EPfWa* 

fgmkm*. iB«iaacDv-^3-F*^fiSL. **t»-c 

1 5 7 Kitt©9tffcM(c&<<fcJ: 5 tt{E&U&K©ft<&H*> 
^fc^-^fBSSTS. ^C7'y>£ F^-f^'l 5 7 
C©f-^^VXF7-{^1 5 8£fBt,>-Cjl<f 

igss 1 5 4 teats, cco^-^tt^y >^tc»a-ii*n 

[0 08 2] ^^^n-byifaWBHBKai 5 3 1*3© 
<SSlffi«^"P-fe^4 0 3». iWl^-f^'J 7 2* 

^•y > hx>ix> 1 5 2tcm^-rs„ 

[0 08 3] «±2o©|«feWc7r;l,fc«K:. #2£Bjr 

fl!lr> 6*1-5. wfiBHSfeeirH:. ^n-fey-y-Hfl 

©iHf&i^f-AMXS 5{C<fco-CtT%-5fc. ctucg 
*.-c. :/p-tey-y-fsg©ji{f *u-*;i/xy ? f- y- 
f (KTLAN) K:j:oTfTtt9*a«**.6ti*. C© 
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(fcTFWS) *jb&u C<D±xm& 
^«©i*fitt«ft«W«^o-fe^*SWfr*. ws« 

#^.rLAN*fflt^Ji{?fw, mmzmmmtmmo 

ojter* S . C ©tffj&rji, «5t& f * * ^ > h 

10 [ 0 0 8 4 ] 

[»I8©»*] ja±©tt"8*»6?l!6a'&*«:. #?SBj© 

&\< l c$ > Z!i!m^h-£isbxm>* © ?'n -fe -y-©ft^£IE 

20 a^Kicfci^-c. &:7a*r?i^©Ma©#ifc i &jfitfjft 

[ 0 0 8 5 ] m>g;L4"i«. ^ffcfEteffl* ©7'd-fe ? -y- 

^©:M?se#£ *wm b-r-2,^^g=&ii«-r^fc©-c* 
? -fe ~, -y-^g©i4ti*^Aiigcc? 1 «• mr c t sura 

[HiB©«MifctMB] 

[si] »i©^ii[«©««i«c*«(a*s-ria. 
[ 0 2 3 7*a ^5 &<Dmftm<Dwm<D&iwm. 
30 [03] -7 * o -fe vm&mms.<D±&<Dffiis. 

[04] vjv 7- a -fe » -y-@i{t;&aiSg©«!ia#Jii© 
«fS*lttBJL,fc0 o 

[05] Ma#ifc3M24 ©ttff IfciStii. 

[06] wmm7v**<o$}ft*miis-kmim. 

[07] t^1«i5EVAL©«)ff 1/ ?c^n0„ 

[0 8] mb^EXTTRuwAnomttzmw istcmri 
0. 

[09] mm^!m<o-&mmjm*ii3m^mhtcmin 

40 0. 

[010] n»giiE©0i(«si«r«ia. 

[011] mmm-emi<>tcmm&£-wm<Dffixmwi<D 

[012] ^JEj£SetcJ:SIB>£M©tt^ia. 
[013] 012 oiEftffl* 3 >/s A ;ui/ fce#©«*S 
f§©i^BJ0. 

[014] ^isctie^^o^tt^^©^^© 
Wja^*siHjL/t0. 
[015] m 2 ©?isfee}©8i)&0. 

50 [^F#©|ttBJ] 
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l-«ffll«pia*3E*S 
2— 

8-: IsXr&omSi 

3 1 -MPU 

3 2-ROM 

3 3 -RAM 

3 4-7'U-fe*U-*« 

3 5 -VXf Aa7 

3 6 - I/OSIS 

4 1 -flFfcfrW 

4 2 -teas* 

7 1 •■^□WA-f>*-7 x-J* 

7 2 -Hi««Mlltf ^ "J 

8 1 

1 0 O-HJE 

i o i -net 

1 0 2-@IE0fcffi« 

12 1 •♦•cobeqinX 
1 2 2-coendS: 
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* 1 2 3-afcweasc 

1 2 4-"OtherwiseSC 

1 3 5-»RSnfc««H©« 

1 5 l-^-V^n>tfa-jr 

1 5 2 ••■:/!/> hx>i^> 

1 5 3 - v;l/5F- 7*U -fe ? If Ertf^IISIg 

1 5 4-Ifi6R 

i 5 5-77'y^e/ 3 > 

1 5 7-^U>* K7^a' 
10 1 5 8 — 7sY^ -i /< 

1 5 -r>^>XfA 

2 0 0 -TXD^n-fe ^xu^ > h 

2 0 1 • ♦y'n-fex 

2 0 

2 0 4-^^l/-f -f>^>X7-A 

2 0 5- •Xir&a.-v 

2 0 8 »• ^flFftfTW 

2 0 7— y*-tr^^u^A 

20 4 0 1 -xf-/ £ 
40 2 

4 0 3-fiHW^n« 

404'"V-^77^;P 
7 1 1 -ftftfTW 



[03] 



[04] 



3 7 : XfcOT 
3 8 : to*** 
3 4 




37 



3 7 : XftKS 

3 8 : aaas 

404: y-^7r-fA' 

4 0 5 : Y~7?4» 




401 



fMK 



402 



403 




404 



405 
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aa^St^ts 
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r. 



35 



200 
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2 0 0: lOiOrn-b-yt^iOyXfA 
6 I-KHSfltyo-t* 



I /CM 
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36 



200 



203 



204\ 
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MPU 
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A 
v 

! 

A 
*< 



207 



£ [2067 



205 



1 



201 



z: 



81 ,82 



^-TTT 1 -^— ' 



8 7 



71~>[ 
72 
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71 
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T3 
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6 
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,200 
200 



(13) 



ftffl¥-6-2 746 0 8 



[05] 



S501 
S502 



( ) 
▼ 



IBft 



1 



S503 



S504 



1 



z 




S505 



S506 7"D*->-9-^in^ 
S507 



C*0 



<ftffl¥ 6 - 2 7 4 6 0 8 



[H6] 



S601 




( was ) — * 



FORK ? 
No 



Yes 



1 



S501 




EVAL 
No 



Yes 



1 



S602 



EVAL flag = 1 



EVAL^a 



S603 



EVAL flag = 6 



S604 



J 





Yes 



1 



WA I TUSM 
I 



S605 



Yes 



EX I TM 



S606 



Yes 
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( EVAL&a ) S603 




Yes 





S701 






p 




S702 




TRAP ? 
No] 



Yes 



1 



T 



S703 
S704 
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(exitm ) S606 



sly 7 7\Z 



S801 
S802 



^EX I TfegftT ) 



S805 



■ wMTjaa ) 



(£>S 2 0 4*f>\ 




S803 



NO 



S804 



S806 
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[012] 

program sample; 
var 

xl,x2,yl,y2 : integer; 

procedure userl(a,b : integer); 
begin 



end; 

begin ^ 

cobegin 121 

// line<20,20,120,220) ; 

123 — // begin 

inq^w/ strokeO, 10,10,80, 60, 40,90) ; fill; 

end; 

-J 23- // userl(xl,100) ; 

1 24 otherwise 

xl: = 10; yl:=20; i OO 

coend; ' 

end. 
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ram 



compound_s tm 
: BEGIN statements END 

statements 
: statement 
I statements ' ; ' 
I statements ';' statement 
I 
# 

statement 
: p_f_call 

I variable ASSIGN expression 
| compounders tm 

I IF expression THEN statement opt_else 

I WHILE expression DO statement 

I REPEAT statements UNTIL expression 

I FOR IDENT ASSIGN expression direction expression DO statement 
I COBEGIN para_body opt_other COEND 

opt_else 
: ELSE statement 

I 

? 

para_body 
: para_stm 
I para_stm ' ; ' 
I para_stm • ; ■ para_body 
/ 

para_ stm 
: "//" statement 



opt_other 
: OTHERWISE statements 
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0000 


BRA (Ob] 


002a 


0003 


BRA [ Ob] 


0002 


0006 


LEVEL [113 


0002 


0009 


PUSHC I 00] 


0014 


000c 


TRAP [ 2a] -* 




OOOd 


RTSlOe] 




OOOe 


BRA { Ob] 


0002 


0011 


LEVEL[11] 


0002 


0014 


PUSHC [003 


0015 


0017 


TRAP [2a] 




0018 


-IQ-J RTS[0e] 
BRA [ Ob] 




0019 


0002 


001c 


LEVEL [11] 


0002 


OOlf 


PUSHC [00] 


0016 


0022 


S TRAP [ 2a] 




0023 


f RTS[0e] 




0024 


/ BRA [Ob] 


0002 


0027 


| LEVEL [11] 


0002 


002a 


1 RTSlOe] 





131 



/134 



002b 
002e 
0031 
0032 
0033 
0036 
0039 
003c 
003f 
0042 
0045 
0046 
0047 
0048 
004b 
004e 
0051 
0054 
0057 
005a 
005d 
0060 
0063 
0066 
0067 
0068 
0069 
006c 
0071 
0074 
0077 
0078 
007d 
0080 
0081 
0086 
0089 
008a 
008b 
008c 



LEVEL til 
LINK[09 
FORK[2c 
EVAL[2f 
BEQ[0c 
PUSHC [00 
PUSHC [00 
PUSHC too 
PUSHC [00 
BSRtOd 
EXIT[2d 
FORK [2c 
E VAL [ 2 f 
BEQ[0c 
PUSHC [00 
PUSHC [00 
PUSHC [00 
PUSHC [00 
PUSHC [00 
PUSHC [00 
PUSHC [00 
BSR[0d 
BSR[0d 
EXIT[2d 
FORK [2c 
EVAL [ 2 f 
BEQ[0c 
LD[02 
PUSHC [00 
BSR[0d 
EXIT[2d 
LEA[01 
PUSHC [00 
STORE [07 
LEA[01 
PUSHC [00 
STORE [07 
WAIT[2e 
UNLK[0a 
HLT[10 



0001 
0004 



0012 
0014 
0014 
0078 
OOdc 
ffcO 



OOle 
0003 
000a 
000a 
0050 
003c 
0028 
005a 
ffad 
ffb5 



OOOe 

0001 0000 

0064 

ffaf 

0001 0000 
000a 

0001 fffe 
0014 
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